Background: Primary choriocarcinoma of the cervix is a very rare entity. Case: A 35-year-old patient had been admitted to our hospital with vaginal bleeding for 7 months. A cervical mass measured 4 × 4 cm was palpated on the anterior surface of the cervix. Biopsy of the lesion demonstrated extensive necrosis and was in favor of squamous cell carcinoma. Patient was accepted as FIGO stage I b1-2 and underwent type II hysterectomy with bilateral salpingoopherectomy and bilateral pelvic lymph node dissection was carried out. Post operative pathologic evaluation of the surgical specimen evinced that the case was primary cervical choriocarcinoma. Conclusion: Primary choriocarcinoma of the cervix should be considered in patients in their reproductive years with cervical lesion and negative cervical cytology. Beta-hCG assay and transvaginal color Doppler sonography are useful for early diagnosis.
Introduction
Choriocarcinoma was categorized into two classes: gestational and non gestational. Non gestational choriocarcinoma is a rare germ cell tumor of the ovary that only few cases are reported in literature. Gestational choriocarcinoma belongs to the group of the gestational trophoblastic disease (GTD) and usually arises in the uterine cavity. Extrauterine choriocarcinoma is rarely seen. Saito et al. defined following diagnostic criteria for extrauterine choriocarcinoma in 1965: 1) absence of disease in the uterine cavity, 2) exclusion of coexistence of normal intrauterine pregnancy, 3) exclusion of molar pregnancy and 4) pathologic confirmation of disease [1] . Most of the extrauterine choriocarcinoma reported in literature, originates in uterine cervix [2] [3] [4] [5] [6] [7] . However, there are also reports in the literature that choriocarcinoma located in other regions outside the uterus in genital tract such as ovary [8] , tube [9] , vulva [10] and vagina [11] . Our objective was to describe the clinical and pathologic findings of one case of primary cervical choriocarcinoma in a 35-year-old woman and reviews of the literatures.
Materials and Methods
From January 1950 to December 2008, a PUBMED/ MEDLINE search performed using the key words choriocarcinoma and cervix and primary. Totally 29 publications including 78 patients existed (Table 1) , which 18 are in the PUBMED/MEDLINE. In our review, we excluded all papers other than English language. We got information regarding age, gravida and parity, symptoms and duration, preceding pregnancy, latent period from preceding pregnancy, location, lesion size and hCG level ( Table 2) . Also type of therapy and the outcomes were attained and mentioned in separate table (Table 3 ).
Case Presentation
A 35-year old woman, Gravid 3, Para 2 and Abortion 1, had been experienced irregular vaginal bleeding for 7 months when she was referred to our clinic on June 2008.
Her first and second pregnancy ended in a full-term delivery by caesarean section in 37 and 38 weeks of gestation in 2002 and 2004, respectively. Her third pregnancy ended in a missed abortion at 6 week's gestation in 2005. She mentioned a regular menstrual cycle with 7 days mean duration. She complained of bleeding 4 days before her menses, and in the last month, she mentioned con- On investigation, Biochemistry profile and chest X ray (postero-anterior) were within normal limits. Computed tomography of the abdomen and pelvic were normal. No metastasis was found. Abdominal sonography showed normal structures with uterus in normal size and normal endometrium. Intravenous pyelography, cystoscopy and proctoscopy were within normal as well. Then, the pa- On gross examination, the hysterectomy specimen presented with a soft, brown-colored mass of 3.5 cm in the largest diameter which was intramural and did not involve the lumen. The tumor formed a necrotic hemorrhagic mass confined to the lower part of cervix without extending to the endometrium or myometrium.
On microscopic examination sections revealed a necrotic hemorrhagic tumor that is distinct from the epithelial surface of both endocervix and ectocervix. So, this distinction proved that tumor had not had epithelial ori-gin and we could exclude Squamous cell carcinoma or adenocarcinoma. On magnification Malignant trophoblastic tumor composed of atypic bizarre polygonal trophoblasts with nucleolated nuclei, High nuclear to cytoplasm ratio (N/C ratio) and atypic mitotic figures which are strongly positive for B-HCG and pancytokeratin. Human placental lactogen (HPL) was weakly positive in few cells. There was also hemorrhage (Blood Lake) in tissue and for this reason, the pathologist performed Immunohistochemistry of CD31 and VIII Factor to exclude tumor with endothelial origin like angiosarcoma. Based on these findings, choriocarcinoma was diagnosed for the patient. An extensive sectioning of the endometrium, myometrium, parametrial tissues and lymph nodes confirmed that these areas were free of neoplastic cells or any other site of trophoblastic cells.
Patient discharged with good condition four days later and postoperative B-hCG was 6 mIU/ml after 2 weeks of operation. According to the FIGO staging system of GTD, the patient was classified as stage I, but because there was no preoperative B-hCG level we could not determine the risk score of the patient [12] . The patient is under follow-up and has had serial B-hCG measurement, which has been declining through 4 weeks. She is doing well without any complain so far.
Discussion
Gestational intrauterine choriocarcinoma has higher incidence rate in Asia, Africa and Latin America in comparison to United States and Europe, may be due to socioeconomic status [13] . However, the overall incidence of choriocarcinoma in recent years has been decreased parallel to improving socioeconomic conditions [13] . Primary choriocarcinoma of the cervix is an extremely rare disease; however, most of the case reports in literatures demonstrate that extrauterine choriocarcinoma mostly originates in cervix rather than other sites in genital tract [2] [3] [4] [5] [6] [7] . Our case fulfilled the criteria defined by Saito et al. [1] . So, it is an ectopic choriocarcinoma originates from the cervix.
The median age was 37 with the range of 21 -54 years old (two patients were postmenopausal). 9 patients were less than 35 years old. The latent period from preceding pregnancy had a range of 3 -348 months with 62% less than or equal to 24 months. Long latency of choriocarcinoma after the preceding pregnancy is not common [14] . Choriocarcinoma is heterochronic if the latent period is more than two years [15] . Choriocarcinoma occurred in our patients 3 years after the preceding pregnancy, which was terminated by induced abortion. There was limited data regarding the location of tumor with mostly originated from posterior cervix.
Gestational choriocarcinoma may follow any type of pregnancy, which most preceded by molar pregnancy (50%), 25% developed after abortion and 25% follow an apparently normal pregnancy. The more common gestational variety is associated with a coincident and antecedent pregnancy. In this review primary cervical choriocarcinoma preceded by 50% normal pregnancy, 32% abortion and 18% developed after hydatidiform mole. There are some theories expressed for developing of cervical choriocarcinoma [16, 17] . It is possible that it can be a metastatic tumor from a vanishing intrauterine choriocarcinoma or it could be a transformation of a cervical pregnancy. The pathologic examination ruled out these possibilities, as we demonstrated that no trophoblastic cell was observed in endothelium and myometrium of the uterus. Another theory expresses the role of therapeutic abortion in the implantation of trophoblasts in the cervix and lower genital tract. Trauma to the cervix during D & C may be a predisposing factor [6] . Our case was preceded by an abortion and it supports the later theory. There was no pathological examination of the curetted material as this was performed in another city and we did not have access to the pathology.
The clinical diagnosis of primary choriocarcinoma is very difficult. In this review all patients except one, complained of vaginal bleeding with different period of time ranged from 6 hours to 8 months, with different severity that one patient referred with hypovolemic shock. Only one patient complained of amenorrhea. The predominant symptom is abnormal vaginal bleeding which is due to angiogenesis and neovasculirization of this tumor. There are few differential diagnoses which include uterine cervical pregnancy, threatened abortion, a cervical polyp and malignancy [4] . In the present case, choriocarcinoma was presented with vaginal bleeding and misdiagnosed as malignancy. For this reason, we should consider choriocarcinoma as differential diagnosis in any patient in their reproductive years with a cervical lesion with high vascularity and profuse bleeding.
How can we suspect and diagnose cervical choriocarcinoma? As we mentioned above, in cervical lesions in women of child-bearing age with profuse bleeding, measurement of serum and urinary B-hCG is useful for diagnosis. Color Doppler transvaginal ultrasonography and MRI with contrast detect the abundant blood flow in the tumor [4] . Transvaginal Doppler sonography allows detection of tumoral vessels, which manifests high diastolic blood flow and low impedance resulting in neovasculirization [4] . Contrast-enhanced MRI can demonstrate tumoral vascularity and in cases of necrosis hypointensity of the necrotic areas are perceptible [4] .
Diagnosis of such a kind of cervical tumor is very difficult for pathologist both in biopsy and surgical resection. In our case, the first pathologist misdiagnosed choriocarcinoma with squamous cell carcinoma as Ben-Chetrit [18] . Necrosis is a predominant feature of these neoplasms, often to such an extent that the viable tissue is obscured. So, we should consider immunohistochemical staining in extend necrotic tissue obtained from cervix for more information, because there is the chance for more limited surgery and more successful chemotherapy for choriocarcinoma if it is diagnosed in the first step. In our case, massive necrosis of the tumor and arising of tumor from non-epithelial origin motivate the pathologist to perform immunohistochemical staining. As we showed the specimen was markedly positive for B-hCG.
The treatment of choice as in our patient was total abdominal hysterectomy and bilateral salpingoopherectomy with or without chemotherapy. Interestingly, Ben-Chetrit and his co-workers in one report and Roopnarinesingh et al. in other report, documented conservative management of primary cervical choriocarcinoma [4, 18] .
Conclusion
In conclusion, cervical choriocarcinoma should be considered in the differential diagnosis of cervical lesions in their child-bearing years, especially lesions with prominent vascularity. A beta-hCG assay, transvaginal color Doppler sonography or contrast-enhanced MRI may form part of pre-operative investigation in such a patient. A detailed correlation between histologic findings and patient's clinical history, lab studies and radiologic data is always required to preclude diagnostic pitfalls and designates the appropriate treatment.
